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Abstract 
This study investigated the effect of a fear-based personality trait, as conceptualised in Gray’s 
revised reinforcement sensitivity theory (RST) by the strength of the fight/flight/freeze 
system (FFFS), on young people’s driving simulator performance under induced 
psychosocial stress.  Seventy-one young drivers completed the Jackson-5 questionnaire of 
RST traits, followed by a psychosocial stress or relaxation induction procedure (random 
allocation to groups) and then a city driving simulator task.  Some support was found for the 
hypothesis that higher FFFS sensitivity would result in poorer driving performance under 
stress, in terms of significantly poorer hazard responses, possibly due to an increased 
attentional focus on the aversive cues inherent in the stress induction leaving reduced 
attentional capacity for the driving task.  These results suggest that stress may lead to riskier 
driving behaviour in individuals with fearful RST personality styles.  
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 1. Introduction  
Young adults are disproportionately accounted for in road crashes, with over 1000 
people under 25 years of age being killed every day in road crashes internationally (Toroyan 
& Peden, 2007).  Individual differences, such as driving fear (Taylor, Deane, & Podd, 2007) 
and sensitivity to stress (Matthews et al., 1998), have been shown to negatively affect driving 
performance.  There is a need to better understand this relationship to increase young drivers’ 
road safety, potentially through the development of targeted road safety interventions. Gray’s 
reinforcement sensitivity theory (RST; Gray & McNaughton, 2000) has recently been revised 
with greater emphasis on the Fight/Flight/Freeze System (FFFS), and individual differences 
in its sensitivity to aversive cues. This fear-based personality trait has been relatively 
unexplored in research.  Driving fear has previously been identified as an important influence 
on driving performance (Taylor et al., 2007), and the driving context provides an everyday, 
salient experience to further examine the predictions related to the revised FFFS trait. The 
current study utilised RST to examine how individual differences on a fear-based personality 
trait may interact with acute psychosocial stress on simulated driving performance.  A driving 
simulator provided the ability to control for extraneous variables and directly compare 
performance between participants.                                                        
RST is a neuropsychological theory of personality that was revised in 2000 (Gray & 
McNaughton, 2000).  The three personality constructs of this theory will be briefly discussed 
here; for a full description of the theory see Gray and McNaughton (2000).  The behavioural 
activation system (BAS) is more sensitive to incentive reward-based cues and is responsible 
for approach behaviours.  The behavioural inhibition system (BIS) is theorised to be 
responsible for mediating conflicts, initiating risk assessments, and inhibiting conflicting 
behaviours.  Conflicting demands are presumed to create anxiety which the BIS functions to 
resolve, therefore relieving anxiety.  The FFFS is presumed to respond to all aversive 
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(conditioned and unconditioned) or punishment related stimuli, and is associated with the 
emotion of fear (Corr, 2004).  Thus, the FFFS is theoretically more sensitive to aversive cues 
and engages a person in avoidance behaviours.  The current study used an aversive public 
speaking task to activate the FFFS.  Specifically, the anticipation of negative social 
evaluation (of the participant’s speech content and performance by the experimenter), that is 
inherent in this instructional manipulation, was expected to be perceived and detected as an 
aversive cue, and therefore those higher on the FFFS trait would be more sensitive to this 
component of the task.  Previous research has demonstrated this type of stress induction 
manipulation is effective at inducing both a physiological (Kirschbaum, Pirke, & 
Hellhammer, 1993) and psychological (subjective self-report) stress response in a similar 
aged sample (White, Lawford, Morris & Young, 2009).  
1.1. Personality, Acute Stress and Driving Performance  
The relationship between RST traits, acute stress and driving performance has not yet 
been fully explored.  Castella and Perez (2004) examined the relationship between sensitivity 
to reward (or BAS) and punishment (akin to BIS/FFFS sensitivity) scores from the 
Sensitivity to Punishment and Sensitivity to Reward Questionnaire and self-reported traffic 
violations.  People who reported driving in accordance with the road rules scored higher on 
sensitivity to punishment, whereas those who reported driving outside the rules scored higher 
on sensitivity to reward.  The current study extends on these self-report findings by using 
more objective measures of driving behaviour, and by examining the effects of induced stress 
and the revised FFFS trait.   
Trait anxiety (conceptually similar to BIS sensitivity) has been shown to affect 
driving performance (Matthews et al., 1998).  People who scored highly on the dislike of 
driving subscale of the Driver Behaviour Inventory performed worse on a driving simulator 
task in terms of reduced vehicle control skills, more errors in vehicle following, and a more 
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cautious overtaking style.  The authors interpreted this effect as anxiety experienced from 
these individuals’ dislike for driving causing them to divert cognitive resources away from 
the task and towards self-evaluation.  Taylor, Deane, and Podd (2007) similarly examined the 
effect of self-reported fear of driving (related to FFFS sensitivity) on on-road driving 
performance with 100 females.  Fearful drivers made a greater number of errors than the 
control group, even after controlling for state anxiety, driving history and psychiatric 
diagnoses.   
1.2. Expected Outcomes 
The current study explored the relationship between FFFS sensitivity (a fearful 
personality trait) and acute psychosocial stress on driving simulator performance.  The 
study’s hypothesis was that those exposed to the stress induction with higher FFFS sensitivity 
would show greater performance deficits on the driving simulator task than those lower in 
FFFS exposed to the stress induction and those who underwent the relaxation induction.  
Driving is considered to be a complex task and under these conditions, individuals sensitive 
to the aversive nature of the stress induction may have their attentional capacity restricted to 
cues which they perceive to be most threatening (e.g., the nature of the speech task), leaving 
less capacity available to dedicate to the driving task, leading to poorer performance (Staal, 
2004). 
Poorer driving simulator performance was operationalised as delayed responses to a 
sign detection/vigilance task, delayed braking at pedestrian crossing hazards, faster and more 
erratic speeds, and poorer steering control (see Table 1).  Faster speeds are consistently 
associated with a higher crash risk and greater severity of injuries (Aarts & van Schagen, 
2006).  Similarly, erratic speeds and poorer steering control are both presumed to reflect 
poorer control of the vehicle while driving (and possibly poorer sustained attention to the task 
demands) and may pose a risk for other road users due to the unpredictability of the driver’s 
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behaviour.  A shorter braking distance to a pedestrian crossing the road implies poorer hazard 
detection and response, both associated with poorer driving performance and increased crash 
risk (Boufous, Ivers, Senserrick & Stevenson, 2011).  The restaurant sign detection task was 
consistent with general vigilance tasks and dual task paradigms, where delayed identification 
time to the sign is thought to reflect poorer attention to the task and by extension poorer 
driving performance (in terms of managing multiple driving demands simultaneously; Bian, 
Kang, & Andersen, 2010). 
2. Method 
2.1. Participants 
 Seventy-one young drivers (45 females, 26 males) participated, comprising students 
(75.7%) and local community members (24.3%) aged between 17 and 29 years (M = 22.72, 
SD = 3.42), recruited from Queensland University of Technology.  One case (female) was 
removed due to insufficient English language skills to understand the task instructions and 
questionnaires.  Three people holding international licenses were also excluded as not 
meeting the selection criterion for Australian licensed experience.  Sixty-four percent held an 
open license (no restrictions), 23% a provisional license (some graduated licensing 
restrictions), 11.5% a learner’s license (supervised driving only), and 1.5% had a suspended 
license.  Due to the requirements of a larger research program, additional exclusion criteria 
included left handedness, health problems or medications affecting the endocrine system, 
current psychiatric illness, moderate to heavy caffeine intake (>300mg/day), alcohol intake 
(>2 standard drinks/day), or current illicit drug use.  As a token of appreciation, participants 
received either $30 (56.3% of the sample) or course credit (2% towards their final grade) if 
they were a student in an introductory psychology unit.   
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2.2. Design 
An experimental between groups design examined performance on a driving 
simulator task as a function of acute stress induction (categorical variable with two levels; 
stress vs. relaxation) and FFFS personality trait (continuous variable using scores from the 
Jackson-5 FFFS scale).  The dependent variables were aspects of driving simulator 
performance (see Table 1).   
2.3. Materials and Procedure 
 The data for this study were collected as part of a larger research program, which 
included electroencephalogram (EEG), electrocardiogram (ECG), a DNA saliva sample, four 
additional cognitive tasks, and an additional driving simulator task that do not inform the 
current study.  Individual 2 hour testing sessions were held in a university laboratory between 
12 and 6pm.  Participants were fitted with EEG and ECG recording equipment, provided a 
saliva sample for DNA extraction and completed a battery of questionnaires, which included 
a demographic form and the Jackson-5 questionnaire, followed by the cognitive tasks, a 
saliva sample, the stress/relaxation induction, another saliva sample and lastly, the simulated 
driving tasks (always beginning with the city scenario).  
2.3.1 Jackson-5 (J5) Questionnaire.  The J5 comprises 30 items forming five 
subscales; BAS (α = .83), BIS (α = .76), Fight (α = .78), Flight (α = .74), and Freeze (α = .74).  
The last three subscales combine to reflect the total FFFS construct (α = .74; Jackson, 2009).  
Each subscale is based on the sum of six items, with higher scores reflecting stronger traits.  
Responses are made on a 5 point Likert scale (1 = completely disagree and 5 = completely 
agree).  The J5 was used to operationalise the FFFS in the current study to better reflect the 
revised RST.  Construct validity of the J5 was found to be satisfactory in the originally 
published paper (see Jackson, 2009), correlating as theoretically expected with various 
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constructs on the Eysenck Personality Questionnaire, and Carver and White’s BIS/BAS 
scales, among others. 
2.3.2. Stress manipulation.  Pre-induction, participants completed a stress-orientated 
visual analogue scale (VAS), marking their current level of stress along a 100 mm line 
anchored by very relaxed to very stressed.  Acute stress was manipulated by randomly 
allocating participants to undergo either the stress or relaxation induction.  The stress 
induction group were told that they had 5 minutes to prepare a speech on their least favourite 
body part which may be video-taped at the end of the testing session.  A video camera was 
placed in the room to increase the face validity of the induction.  This instructional 
manipulation has previously been shown to be an adequate stressor (Kirschbaum et al., 1993; 
White et al., 2009).  The relaxation group listened to an orchestral piece of music for 5 
minutes, which was previously found to significantly decrease self-reported stress ratings in a 
young adult sample (White et al., 2009).  Participants then provided another saliva sample 
and VAS stress rating. 
 2.3.3. Driving simulator task.  Participants were next seated in front of a steering 
wheel with accelerator and brake pedals at their feet.  The driving scene was projected onto a 
screen (size 128cm x 145cm) in front of the participant with the speedometer projected at the 
bottom centre of the screen and the rear-view mirror at the top centre.  For approximately 8 
minutes, participants drove two laps around a computer modelled scenario of the Brisbane 
Central Business District (CBD, QLD, Aust.) run using OKTAL SCANeR software 
(OKTAL, France).  Participants were required to react to a pedestrian crossing the road, on 
the first lap at an unsignalled crossing (more unexpected) and on the second lap at a signalled 
crossing.  The two crossings were included to increase the external validity of the simulated 
driving environment. No moving vehicles were included to ensure consistency of the scenario 
between participants and to assess free speed unimpeded by other vehicles.  Participants were 
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given a secondary task modelled on an ecologically valid form of signal detection/vigilance 
task, to find a particular restaurant and press the horn when that restaurant sign was first seen, 
amidst six distracter hotel and bar signs.   
3. Results 
3.1 Data Cleaning and Assumption Checks 
One case was missing one item on the J5 Fight subscale, which was replaced by the 
mean of the remaining items on that subscale.  One case was also missing a post-induction 
VAS score, which was replaced by the mean for the relevant group (stress condition) 
(Tabachnick & Fidell, 2007).  Data for the braking variables were unavailable for the first 10 
participants.  One participant was identified as a univariate outlier and their data were 
removed for speed variability and steering wheel movement variability (experimenter log 
confirmed route deviation).  Thirteen participants were excluded from the signal detection 
analyses due to not responding according to the task instructions (see Result Tables for final 
sample sizes).   
3.2. Scale Descriptives 
Cronbach’s alpha coefficients, means, standard deviations, and correlations of the 
subscales are presented in Table 2.  The Flight subscale yielded a Cronbach’s alpha of .57, 
which is less than ideal.  As this study was interested in the revised FFFS construct, and the 
removal of any Flight subscale items would only improve the reliability of the full FFFS 
scale from .59 to .60, the decision was made to retain all items in the scale as originally 
published to better facilitate direct comparisons with other research.  Given the relatively 
small sample size and number of items in the scale, a Cronbach’s alpha near .60 was 
considered adequate for the experimental nature of this research (Gliem & Gliem, 2003).  
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3.3. Manipulation Checks 
A repeated measures ANOVA revealed a significant main effect of time on VAS 
stress scores, F(1, 65) = 10.21, p = .002, p2 = .14, and a significant interaction of time and 
induction group, F(1, 65) = 22.15, p < .001, p2 = .25.  Pairwise comparisons of the 
relaxation group revealed a significant decrease in reported stress levels from pre-induction 
(M = 43.56, SD = 22.66) to post-induction (M = 24.13, SD = 20.92), p < .001, 95% CI [-
26.54, -12.34].  The stress group increased their reported stress over time from pre-induction 
(M = 31.91, SD = 19.55) to post-induction (M = 35.63, SD = 19.99), though not 
significantly, F(1,65) = 1.20, p = .278, 95% CI [-10.51, 3.07].  However, post-induction, 
reported stress levels for the stress group were significantly greater than the relaxation 
group, F(1,65) = 5.38, p = .024, 95% CI [1.60, 21.42],  allowing the effects of acute stress on 
driving performance to be examined. 
3.4. Driving Simulator Performance  
A series of ANOVAs were conducted to test the effects of the FFFS trait

 on each 
index of driving simulator performance, as a function of exposure to the pre-driving stress or 
relaxation induction (Table 3).  The ANOVA model was constructed by entering the main 
effects of each of the independent variables (Induction and FFFS) and the interaction between 
the two independent variables (DeCoster, 2004).  Significant interactions were examined by 
splitting the data by stress induction and conducting a linear regression on each group.  This 
method was selected to provide greater power than splitting the FFFS scores into a 
categorical variable (DeCoster, 2004).  A probability level of .05 was applied for all analyses, 
including further comparisons, to maximise the chance of detecting any genuine significant 
effects (Tabachnick & Fidell, 2007).  No significant effects of FFFS or stress were found on 
                                                        
 For completeness and comparatives purposes, the same analyses were repeated with the BIS and BAS each 
replacing the FFFS, for which there were no significant effects (see Online Supplement).   
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either speeding measure (mean speed and speed variability) or lane control variability (Table 
3). 
There was a significant main effect of FFFS and a significant interaction between 
FFFS and stress induction on braking distance at the signalled crossing, with the interaction 
accounting for 13.9% of the variance.  There was no significant partial correlation between 
FFFS and braking distance when driving post-relaxation induction (r = .19, p = .343).  
However, there was a significant partial correlation between FFFS and braking distance when 
driving under stress (r = .52, p = .004), with FFFS accounting for 26.6% of the variance in 
braking distance.  A graph of the simple slopes relationship between FFFS and braking 
distance under stress (Figure 1) revealed that higher FFFS scores were associated with shorter 
braking distances to the signalled pedestrian crossing. 
There was also a significant main effect of induction and a significant interaction 
between the stress induction and FFFS on braking distance at the unsignalled crossing, with 
the interaction accounting for 7.2% of the variance.  There was again no significant partial 
correlation between FFFS and braking distance when driving post-relaxation induction (r = 
.12, p = .565).  There was a near significant trend for a partial correlation between FFFS and 
braking distance when driving under stress (r = .36, p = .054), with the FFFS accounting for 
12.7% of the variance in braking distance.  The simple slopes (Figure 2) revealed this 
relationship was in the same direction as the braking distance to the signalled crossing, 
potentially reflecting a delayed response to the crossing hazards in those with high FFFS 
when driving under stress.   
Finally, there was a significant main effect of induction and a significant interaction 
between the stress induction and FFFS on the signal detection task, with the interaction 
accounting for 7.8% of the variance.  There was no significant partial correlation between 
FFFS and signal detection ability for relaxation condition participants (r = .13, p = .515).  
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There was a significant partial correlation between FFFS and signal detection ability when 
driving under stress (r = .39, p = .048), with the FFFS accounting for 15.3% of the variance 
in signal detection ability.  A simple slopes graph of the relationship between FFFS and 
signal detection of the restaurant sign when driving under stress (Figure 3) shows that higher 
FFFS scores were associated with quicker sign detection (i.e., further distance from the sign 
upon detection).  This result appears to conflict with the direction of effects on the braking 
variables, with those higher in FFFS showing delayed braking responses to the pedestrian 
crossings.   
4. Discussion 
 There was mixed support for the prediction that those with higher FFFS sensitivity 
would show greater driving simulator performance deficits while stressed than those with 
lower FFFS sensitivity.  FFFS interacted with stress on the ability to detect hazards; under 
induced stress only, those higher in FFFS sensitivity took longer to start braking at the 
pedestrian crossing than those with lower FFFS sensitivity.  This suggests that higher FFFS 
sensitivity, when activated by stressful situations, may reduce young drivers’ capacity to 
attend and respond to hazards, possibly due to an increased attentional focus on the aversive 
cues associated with the stressor (Staal, 2004).  However, when driving under stress, those 
with higher FFFS sensitivities were also quicker to respond to the restaurant sign than those 
with lower FFFS sensitivity.  It is speculated that high FFFS individuals may be more 
sensitive to threat cues and, therefore, may exaggerate the potential consequences of failing 
to find the sign, such as a perceived negative evaluation by the experimenter.  As the 
participants were instructed prior to the simulation to locate and quickly respond to the sign, 
it is possible that those with higher FFFS sensitivity may have felt a need to succeed at this 
secondary task in order to avoid potential punishment (e.g., embarrassment) and therefore 
may have been primed to give this subtask greater attention.   As this study did not examine 
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the beliefs or attitudes of the participants, future research is needed to confirm and better 
understand the relationship between the FFFS and vigilance when driving.   
The lack of direct stress effects on other driving variables in this study is not 
consistent with previous findings, and may reflect state-trait differences between the trait 
anxiety assessed by Matthews et al. (1998) and the state stress induced in the current study.  
The VAS stress scores post-induction are consistent with previous research that has shown 
elevated stress from the same manipulation (White et al., 2009).  Although the stress 
induction did not significantly increase the subjective stress, this may reflect potentially 
heightened baseline stress levels that could have existed as a consequence of the experimental 
set-up procedure (i.e., EEG placement and cognitive tasks).  Therefore the stress induction 
may have been successful at increasing (albeit not significantly) and maintaining elevated 
stress levels, whilst those in relaxation condition may have reduced their stress to more 
normal levels.  Alternatively, the stress induction may not have affected those high on FFFS, 
but rather the relaxation induction assisted those high on FFFS to drive similarly to their low 
FFFS counterparts.  Interactions between FFFS and the stress/relaxation induction were 
present in this study, indicating that the manipulation was successful in creating differences 
in stress levels between groups, however perhaps it may not have been strong enough to 
reveal main effects of stress on driving performance.  More research is needed to establish the 
effects of stress and relaxation manipulations on the FFFS trait, and future research should 
also incorporate earlier, pre-experiment baseline measures of stress. 
4.1. Implications for Revised RST and Driving Behaviour 
 These findings contribute to the understanding of how heightened sensitivity to 
aversive, potentially threatening cues (revised RST’s FFFS) impacts upon performance in an 
everyday task such as driving.  The Jackson-5 is currently the only published, validated scale 
of FFFS.  However, there are validity issues with its BIS and BAS scales and conflicting 
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correlations between the subscales were found in the current results and in Jackson’s (2009) 
original validation samples.  Hence, the supplementary results for the BIS and BAS scales 
should be interpreted with caution.  Also, satisfactory but not strong internal consistencies 
were found across the subscales.  Taylor et al. (2007) found that fearful drivers made more 
errors than those with no fear of driving.  The current study may be interpreted as adding 
support for their findings, with those drivers with a strong FFFS demonstrating some aspects 
of poorer driving performance.  As such, this study provides complementary support for a 
relationship between fearful personality types and riskier driving behaviours under stress.  It 
may also support Castella and Perez’s (2004) finding that those with high punishment 
sensitivity (i.e., akin to higher FFFS) self-reported greater obedience of road rules.  In the 
current study, high FFFS drivers were faster to respond to the signal detection task under 
stress than those lower on FFFS.  This subtask could be considered a requirement of the 
driving task that people were asked to obey.  However, there was an indication of riskier 
driving with higher FFFS when stressed, as indexed by shorter braking distances to 
pedestrian crossing hazards.  This apparent discrepancy may be due to those higher on FFFS 
allocating more attention to the signal detection task or possibly even to other expected 
indices of performance (e.g., speed and lane control).  It is also possible that greater 
punishment sensitivity may lead to under reporting of rule breaking behaviour on self-report 
measures.  Arguably, an objective measure of driving performance, such as a simulator, may 
provide more ecologically valid results than self-report measures.  However, given the 
absence of similar studies to directly compare with, further investigation is needed.   
4.2. Future Recommendations 
 There are several design strengths and limitations of the current study, relevant for 
future research.  It is important that future researchers examine the revised RST; however, 
measures with greater psychometric support are needed.  Future research utilising more 
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psychometrically sound measures of RST should directly compare the involvement of the 
revised BIS and FFFS in driving, and replicate our FFFS results.  The use of the driving 
simulator as an objective measure of driving was an important advance to the research field 
of personality and driving.  To maximise generalisability of future research, multiple 
measures of driving performance, including self-report, simulator and on-road driving 
measures, should be incorporated and other populations examined.  Limitations were 
suggested regarding the stress induction; future research may benefit from amending the 
experimental procedure so that all tasks pre-induction were eliminated to potentially increase 
the strength of the effect of the stress manipulation, or incorporate further assessments of 
stress earlier in the session.  Several improvements could also be made to the driving scenario 
to increase its ecological validity, such as including further potential hazards and other 
moving vehicles.   
4.3. Conclusion 
 The current study is the first to test the predictions of RST of the effects of a fearful 
personality (FFFS) on simulator driving performance whilst stressed.  Support was found for 
the utility of RST in understanding young people’s risky driving behaviours under stress.  
The RST is an underutilised theoretical framework in the road safety field, and in the broader 
field of psychology the predictions of the revised theory have not been fully explored.  
Fearful young drivers were found to possibly be more sensitive to the anticipation of negative 
evaluation and exhibit riskier driving behaviours when stressed, specifically poorer hazard 
response.  Increased understanding of the joint influences of personality predispositions and 
environmental stressors on risky behaviours may help guide the development of more 
targeted intervention programs.    
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Table 1  
Driving simulator dependent variables and respective units of measurement. 
Note. SD = Standard deviation 
  
Dependent variable Units of measurement 
Average speed Kilometres per hour 
Speed variability Kilometres per hour 
Steering wheel variability 
SD of wheel movement from -1 right lock to 
+1 left lock, with 0 = straight 
Braking distance (at two pedestrian crossings) Metres from hazard when brake first applied 
Braking pressure (at two pedestrian crossings) Force applied to brake pedal (arbitrary units) 
Signal detection (vigilance task) Metres from sign when signal first detected 
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Table 2 
Cronbach’s alpha reliability, descriptives and inter-correlations for the subscales of the 
Jackson-5 Questionnaire (N = 70) 
Subscale 
Cronbach’s 
alpha 
Mean 
(SD) 
BAS BIS Flight
 
Fight Freeze FFFS 
BAS .72 
22.55 
(3.53) 
-      
BIS .68 
22.64 
(3.24) 
.11 -     
Flight
 
.57 
15.31 
(3.42) 
-.13 -.12 -    
Fight
 
.81 
16.91 
(4.54) 
.23 .01 -.14 -   
Freeze .63 
18.24 
(3.88) 
-.24* -.14 .47** -.25* -  
FFFS .59 
50.44 
(6.89) 
-.05 -.14 .67** .46** .64** - 
Note. SD = standard deviation.  
* p < .05, ** p < .01. 
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Table 3  
Analysis of variance summary for the effect of the Jackson-5 FFFS personality trait and 
stress induction on driving performance variables 
Effect           F     p    p
2
 
FFFS and induction on Mean speed (n = 67) 
ANOVA FFFS 2.69 .106 .041 
 Induction (I) 1.55 .217 .024 
 FFFS X I (Interaction) 1.52 .223 .024 
FFFS and induction on Speed variability (n = 66) 
ANOVA FFFS 1.28 .262 .020 
 I 0.07 .793 .001 
 Interaction 0.05 .827 .001 
FFFS and induction on Brake distance signalled crossing (n = 57) 
ANOVA FFFS  2.58 .114 .046 
 I 8.55 .005 .139 
 Interaction  8.57 .005 .139 
FFFS and induction on Brake pressure signalled crossing (n = 57) 
 FFFS  1.75 .192 .032 
 I 0.13 .725 .002 
 Interaction 0.10 .752 .002 
FFFS and induction on Brake distance unsignalled crossing (n = 57) 
 FFFS  1.85 .180 .034 
 I 4.35 .042 .076 
 Interaction 4.08 .048 .072 
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Note. Significant results are in boldface. p
2 
= partial eta squared, SD = standard deviation, I 
= stress/relaxation induction.   
  
FFFS and induction on Brake pressure unsignalled crossing (n = 57) 
 FFFS  0.09 .760 .002 
 I 0.04 .841 .001 
 Interaction 0.08 .780 .001 
FFFS and induction on Steering wheel variability (n = 66) 
ANOVA FFFS 0.01 .977 <.001 
 I 0.44 .511 .007 
 Interaction 0.17 .682 .003 
FFFS and induction on Signal detection (n = 54) 
ANOVA FFFS 1.59 .214 .031 
 I 4.32 .043 .080 
 Interaction 4.21 .045 .078 
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Figure 1. Partial correlation of FFFS and braking distance to signalled pedestrian crossing 
when driving under stress. 
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Figure 2. Partial correlation of FFFS and braking distance to unsignalled pedestrian crossing 
when driving under stress. 
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Figure 3. Partial correlation of FFFS and signal detection of the restaurant sign when driving 
under stress. 
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Online Supplementary Table 1  
Analysis of variance summary for the effect of the Jackson-5 BAS personality trait and stress 
induction on driving performance variables 
Effect           F     p    p
2
 
BAS and induction on Mean speed (n = 67) 
ANOVA BAS 0.30 .588 .005 
 Induction (I) 1.78 .187 .027 
 BAS X I (Interaction) 1.86 .178 .029 
BAS and induction on Speed variability (n = 66) 
ANOVA BAS <0.01 .984 <.001 
 I 1.55 .218 .024 
 Interaction 1.69 .199 .026 
BAS and induction on Brake distance signalled crossing (n = 57) 
ANOVA BAS 0.80 .375 .015 
 I 0.41 .526 .008 
 Interaction  0.45 . 506 .008 
BAS and induction on Brake pressure signalled crossing (n = 57) 
 BAS 1.29 .261 .024 
 I 0.25 .876 <.001 
 Interaction 0.04 .838 .001 
BAS and induction on Brake distance unsignalled crossing (n = 57) 
 BAS 0.87 .356 .016 
 I 0.14 .713 .003 
 Interaction 0.08 .784 .001 
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Note. p
2 
= partial eta squared, SD = standard deviation, I = stress/relaxation induction.   
  
BAS and induction on Brake pressure unsignalled crossing (n = 57) 
 BAS 0.17 .684 .003 
 I 0.50 .483 .009 
 Interaction 0.39 .536 .007 
BAS and induction on Steering wheel variability (n = 66) 
ANOVA BAS 1.93 .170 .030 
 I 0.07 .786 .001 
 Interaction <0.01 .972 <.001 
BAS and induction on Signal detection (n = 54) 
ANOVA BAS 0.44 .511 .009 
 I 0.43 .515 .009 
 Interaction 0.47 .497 .009 
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Online Supplementary Table 2  
Analysis of variance summary for the effect of the Jackson-5 BIS personality trait and stress 
induction on driving performance variables 
Effect           F     p    p
2
 
BIS and induction on Mean speed (n = 67) 
ANOVA BIS 0.11 .744 .002 
 Induction (I) 1.16 .285 .018 
 BIS X I (Interaction) 1.23 .271 .019 
BIS and induction on Speed variability (n = 66) 
ANOVA BIS 2.70 .105 .042 
 I 0.54 .465 .009 
 Interaction 0.43 .513 .007 
BIS and induction on Brake distance signalled crossing (n = 57) 
ANOVA BIS 0.71 .403 .013 
 I 0.17 .678 .003 
 Interaction  0.14 .708 .003 
BIS and induction on Brake pressure signalled crossing (n = 57) 
 BIS 0.22 .645 .004 
 I 0.05 .832 .001 
 Interaction 0.03 .871 .001 
BIS and induction on Brake distance unsignalled crossing (n = 57) 
 BIS 1.06 .307 .020 
 I 1.83 .181 .033 
 Interaction 1.58 .215 .029 
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Note. p
2 
= partial eta squared, SD = standard deviation, I = stress/relaxation induction.   
 
 
BIS and induction on Brake pressure unsignalled crossing (n = 57) 
 BIS 1.79 .187 .033 
 I 2.05 .158 .037 
 Interaction 1.95 .168 .036 
BIS and induction on Steering wheel variability (n = 66) 
ANOVA BIS 1.13 .292 .018 
 I 0.02 .900 <.001 
 Interaction 0.15 .703 .002 
BIS and induction on Signal detection (n = 54) 
ANOVA BIS 0.51 .478 .010 
 I 2.03 .160 .039 
 Interaction 1.99 .165 .038 
